Abstract We sought to examine the concordance of two suicidal ideation items from the Patient Health Questionnaire-9 (PHQ-9) and the Edinburgh Postnatal Depression Scale (EPDS), to evaluate the prevalence of suicidal ideation among pregnant women, and to assess the cooccurrence of suicidal ideation with antepartum depressive symptoms. A cross-sectional study was conducted among 1,517 pregnant women attending prenatal care clinics in Lima, Peru. Item 9 of the PHQ-9 assesses suicidal ideation over the last 14 days while item 10 of the EPDS assesses suicidal ideation in the past 7 days. The two suicidal ideation items have a high concordance rate (84.2 %) but a moderate agreement (the Cohen's kappa=0.42). Based on the PHQ-9 and the EPDS, 15.8 and 8.8 % of participants screened positive for suicidal ideation, respectively. Assessed by the PHQ-9, 51 % of participants with suicidal ideation had probable depression. In prenatal care clinics, screening for suicidal ideation is needed for women with and without depressive symptoms. Future studies are needed to identify additional predictors of antepartum suicidality, determine the appropriate duration of reporting period for suicidal ideation screening, and assess the percentage of individuals with positive responses to the two suicidal ideation items at high risk of planning and attempting suicide.
Introduction
Globally, suicide is one of the leading causes of death during the perinatal period (Chang et al. 2005; Gavin et al. 2011; Lindahl et al. 2005; Shadigian and Bauer 2005) . Suicidal ideation, a cause for concern (Howard et al. 2011) , is considered a precursor and distal predictor of later suicidal death (Joiner et al. 2000; Lindahl et al. 2005 ) and also presents an opportunity for interventions prior to physical self-harm (Lindahl et al. 2005) . During the perinatal period, the prevalence of suicidal ideation ranges from 5 to 14 % (Lindahl et al. 2005) . Specific attention should be paid to suicidal ideation during pregnancy because of fetal consequences and many nonfatal adverse outcomes for both mothers and infants (Bowen et al. 2009; Chaudron et al. 2001; Copersino et al. 2008; Eggleston et al. 2009; Gausia et al. 2009; Gavin et al. 2011; Lindahl et al. 2005; Newport et al. 2007; Paris et al. 2009; Stallones et al. 2007) . Screening is an important approach to detect patients at risk for suicide. However, during pregnancy, systematic screening for suicidal ideation is rare (Gavin et al. 2011) due to time constraints in prenatal care clinics, the lack of proper screening instruments, and stigmatization of suicide in certain cultural settings (Tadros and Jolley 2001) .
As a result of the comorbid nature of suicidal ideation and depression (Gavin et al. 2011; Nock et al. 2012 ), suicidal ideation is usually assessed along with depression screening rather than separately (Beck et al. 1961; Cox et al. 1987; Hamilton 1960; Kroenke et al. 2001; Spitzer et al. 1999) , and consequently, there is no preferred screening instrument for assessing suicidal ideation (Brown 2001; Stallones et al. 2007) . Of the available instruments, the two most widely used antepartum depression screening instruments are the Patient Health Questionnaire-9 (PHQ-9) (Kroenke et al. 2001; Spitzer et al. 1999 ) and the Edinburgh Postnatal Depression Scale (EPDS) (Cox et al. 1987) . Item 9 of the PHQ-9 and item 10 of the EPDS assess suicidal ideation. There is no clear consensus as to which instrument is recommended for screening antepartum depression (Flynn et al. 2011) , and the evidence of the comparability of the two suicidal ideation items is scarce, especially among pregnant women. To date, only one study (Yawn et al. 2009 ) has compared the concordance and discordance of reporting suicidal ideation in which these two items were included in a study of 481 postpartum women in the USA. During the postpartum period, Yawn et al. reported that the prevalence estimates for suicidal ideation assessed by the PHQ-9 and the EPDS was 6.4 and 7.3 %, respectively. The authors also reported that 93.8 % of the participants had concordant responses for the two items.
Given the paucity of research evaluating the comparability of two suicidal ideation items from the PHQ-9 and EPDS during pregnancy and a growing body of evidence documenting antepartum depression as one of the major causes of morbidity in low-and middle-income countries (Bennett et al. 2004; Ferrari et al. 2013) , we conducted the present study to examine the concordance of the two suicidal ideation items among pregnant Peruvian women. Considering the lack of updated information among this population, the prevalence of suicidal ideation was assessed using the PHQ-9 and the EPDS. To provide a clearer understanding of the association between antepartum depression and suicidal ideation, we further sought to examine the co-occurrence of antepartum depressive symptoms with suicidal ideation.
Methods

Study population
This cross-sectional study was a part of the Pregnancy Outcomes, Maternal and Infant Study (PrOMIS) Cohort, an ongoing prospective cohort study of pregnant women enrolled in prenatal care clinics at the Instituto Nacional Materno Perinatal (INMP) 
Data collection and variable specification
Using a structured questionnaire, participants were interviewed by trained research personnel in a private setting. Information regarding maternal sociodemographics, lifestyle characteristics, medical and reproductive history, childhood abuse and lifetime intimate partner violence, and depressive symptoms was collected. For all participants, we first administered the PHQ-9 then the EPDS. Of the 1,810 eligible participants, 1,556 completed the interview. With 39 participants excluded because of missing information on the PHQ-9 and EPDS, 1,517 participants remained in the present analysis.
The Patient Health Questionnaire-9
The PHQ-9 is a nine-item, depression-screening scale (Kroenke et al. 2001; Spitzer et al. 1999 ). In our study, this questionnaire assessed nine depressive symptoms experienced by participants in the 14 days prior to evaluation. Each item was rated on the frequency of a depressive symptom. The PHQ-9 score was calculated by assigning a score of 0, 1, 2, or 3 to the response categories of "not at all," "several days," "more than half the days," or "nearly every day," respectively. We categorized participants as exhibiting minimal (PHQ-9 score 0-4), mild (PHQ-9 score 5-9), moderate (PHQ-9 score 10-14), and moderately severe/severe (PHQ-9 score ≥15) depressive symptoms. In particular, item 9, "thoughts that you would be better off dead, or of hurting yourself," assessed suicidal ideation over the last 14 days (Fig. 1) . Suicidal ideation was defined on the basis of participants' response to item 9. If the response was "several days," "more than half the days," or "nearly every day," suicidal ideation was coded as "yes." Participants responding "not at all" were classified as "no" for suicidal ideation.
The Edinburgh Postnatal Depression Scale
The EPDS is a ten-item, widely used screening scale for antepartum and postpartum depression (Cox et al. 1987 ).
The EPDS items asked participants to rate how they felt during the previous 7 days. Response categories were scored 0, 1, 2, or 3 for each item according to increased severity of the symptoms. Items 3 and 5-10 were reversed-scored. We assessed participants' severity of depression at cutoff scores of 10, 12, and 16, representing the thresholds for "normal," "slightly increased risk," "increased risk," and "marked risk" for depression (Cox et al. 1987; Yawn et al. 2009 ). Item 10 ( Fig. 1 ) asked participants to rate the frequency of "the thought of harming myself has occurred to me" in the past 7 days as "yes, quite often," "sometimes," "hardly ever," or "never." Suicidal ideation was defined based on item 10. For suicidal ideation, participants who gave a response of "yes, quite often," "sometimes," or "hardly ever" were categorized as "yes," but categorized as "no" when endorsing the response category "never."
Statistical analysis
We examined the frequency distribution of maternal sociodemographic characteristics and reproductive history. For participants with and without suicidal ideation assessed by each scale, the chi-squared test for categorical variables and the Student's t test for continuous variables were conducted to determine statistically significant differences. In addition, the frequency distribution of maternal sociodemographic characteristics was assessed by the endorsement of two suicidal ideation items and classified into four groups: (1) positive responses to both item 9 of the PHQ-9 and item 10 of the EPDS, (2) positive response to only item 9 of the PHQ-9, (3) positive response to only item 10 of the EPDS, and (4) negative responses to both items. Across these four groups, we conducted the chi-squared test for categorical variables and the one-way analysis of variance (ANOVA) for continuous variables to determine whether there were statistically s i g n i f i c a n t d i f f e r e n c e s i n t h e d i s t r i b u t i o n o f sociodemographics, reproductive characteristics, the PHQ-8 score (the PHQ-9 total score excluding item 9), and the EPDS total score excluding item 10. Using the Cohen's kappa, the agreement between item 9 of the PHQ-9 and item 10 of the EPDS was evaluated. Using the Student's t tests, the mean scores of the PHQ-9 and the EPDS (included/excluded suicidal ideation items) were compared between participants with and without suicidal ideation. The chi-squared test for trend was performed to detect the difference in proportions of suicidal ideation across the total scores of the PHQ-9 and the EPDS. The odds ratios (ORs) and 95 % confidence intervals (CIs) were calculated to assess the association between antepartum depressive symptoms and suicidal ideation. All statistical analyses were performed using SAS 9.3 (SAS Institute, Cary, NC, USA). The level of statistical significance was set at p<0.05, and all tests were two-sided.
Results
Sociodemographics and reproductive characteristics of the study population are presented in Table 1 . The mean age of the participants was 28 years (standard deviation=6.2 years); the majority of the participants were married or living with a partner (81.3 %), had at least 7 years of education (95.5 %), and self-identified race/ethnicity as Mestizo (75.3 %). The average gestational age of participants was 9.8 weeks (standard deviation=3.4 weeks). On the structured questionnaire, 56.4 % of the participants reported that they were unemployed, and 51.3 % felt that paying for the very basic food items was "hard" or "somewhat hard." With respect to the history of abuse, 68.5 % of participants have experienced childhood abuse (physical or sexual abuse), and 59.1 % experienced lifetime intimate partner violence (physical, sexual, or emotional abuse). The Patient Health Questionnaire (PHQ-9) assesses suicidal ideation experienced by participants in the 14 days prior to evaluation. The Edinburgh Postnatal Depression Scale (EPDS) assesses suicidal ideation experienced by participants in the 7 days prior to evaluation. Compared with participants without suicidal ideation, participants with suicidal ideation were more likely to have difficulty paying for very basic foods and to experience an unplanned pregnancy. They were also more likely to experience childhood abuse and intimate partner violence (Table 1) .
Across four suicidal ideation groups, we observed significant differences for the frequency distribution of educational attainment, difficulty purchasing very basic foods, unplanned pregnancy, childhood abuse, and intimate partner violence (Table 2 ). In addition, significant differences were observed for the PHQ-8 score and the EPDS total score excluding item 10.
In Table 3 , the rate of concordance is 84.2 % (n=1,277) for the two suicidal ideation items (PHQ-9 item 9; EPDS item 10). In particular, 27 participants (1.8 %) chose response categories of "more than half the days" or "nearly every day" on the PHQ-9, but "never" on the EPDS. In addition, 19 participants (1.3 %) chose the response category "not at all," but "sometimes" or "often" on the EPDS. The agreement (weighted Cohen's kappa) of the two suicidal ideation items was 0.42 (95 % CI: 0.37, 0.48).
After combining response categories for the two suicidal ideation items, 1,354 participants (89.3 %) had concordant classifications (Table 4) . Of note, 105 participants (6.9 %) had suicidal ideation on both the PHQ-9 and the EPDS, whereas 1,249 (82.3 %) had no suicidal ideation on either scale. The agreement assessed by the Cohen's kappa was 0.51 (95 % CI: 0.44, 0.57). Given that 26 participants (1.71 %) reported that they "hardly ever" thought of harming themselves (item 10 of the EPDS), we repeated analyses after classifying these subjects with those who reported "never" having thoughts of harming themselves. From these sensitivity analyses, we noted that 1,348 participants (88.9 %) had concordant classifications, and the agreement assessed by Cohen's kappa was 0.46 (95 % CI: 0.39, 0.53) (data not shown).
Overall, based on item 9 of the PHQ-9, 15.8 % (n=239) of participants reported experiencing suicidal ideation in the 14 days prior to evaluation. A total of 134 (8.8 %) participants had suicidal ideation over the past 7 days assessed by item 10 of the EPDS. Among participants who screened positive for item 9 of the PHQ-9, 76.6 % reported that they were bothered by the thoughts of suicidal ideation for "several days," 14.2 % for "more than half the days," and 9.2 % for "nearly every day." Among those who screened positive for item 10 of the EPDS, 6.7 % reported that thoughts of harming themselves had "hardly ever" occurred, 73.9 % for "sometimes," and 19.4 % for "quite often."
We examined the co-occurrence of antepartum depressive symptoms with suicidal ideation. For participants with suicidal ideation, mean scores were significantly higher than those without suicidal ideation (all p<0.0001) on both scales. For participants who reported suicidal ideation, mean scores (including suicidal ideation items) were 11.8 on the PHQ-9 and 15.5 on the EPDS. For participants who did not report suicidal ideation, mean scores were 7.0 on the PHQ-9 and 5.9 on the EPDS.
We evaluated the trends of the proportions of suicidal ideation for both scores (included/excluded suicidal ideation items) of the PHQ-9 and the EPDS. The distribution of participants endorsing suicidal ideation in relation to PHQ-9 and EPDS scores that exclude suicidal ideation items are shown in Figs. 2 and 3 . For both scales, results of the chi-squared tests for trend indicated that with the increase of the total scores, the proportions of participants having suicidal ideation were also increased (both p<0.0001). For the PHQ-8, among participants with PHQ-8 score ≥20, the lowest proportion of suicidal ideation was 42 % with the score of 20 (Fig. 2) . For the EPDS, among participants with EPDS score (nine-item) ≥16, the lowest proportion of suicidal ideation was 14 % with the score of 17 and 20 (Fig. 3) .
Based on the PHQ-9, among participants with suicidal ideation, 122 participants (51.0 %) had "moderate to severe" depressive symptoms (PHQ-9 score ≥10). Participants who had "moderate to severe" depressive symptoms had 3.07 times the odds (95 % CI: 2.31, 4.08) of endorsing item 9 compared with those participants who had "minimum to mild" depressive symptoms (PHQ-9 score <10). According to the EPDS, among those patients with suicidal ideation, 117 participants (87.3 %) had "increased and marked risk" of depression (EPDS score ≥10). "Increased and marked risk" of depression was associated with a 24-fold increased odds (95 % CI: 14.28, 40.74) of endorsing item 10 of the EPDS compared with "normal to slightly increased risk" of depression (EPDS score <10).
Discussion
To our knowledge, this is the first study that compares item 9 of the PHQ-9 and item 10 of the EPDS for screening suicidal ideation among pregnant women. Overall, among pregnant Peruvian women, the concordance rate of these two items was high (84.2 %). However, evaluated by the Cohen's kappa, the agreement was moderate (0.42). Among this population, the prevalence of suicidal ideation assessed by the PHQ-9 and the EPDS was 15.8 and 8.8 %, respectively. For both scales, participants with suicidal ideation had higher mean scores for depressive symptoms. Additionally, with the increase of total scores, the proportions of participants having suicidal ideation were also increased. Based on the PHQ-9, 51 % of participants with suicidal ideation had "moderate to severe" depressive symptoms (PHQ-9 ≥10). On the basis of the EPDS, the majority of participants (87.3 %) who had suicidal ideation experienced "increased and marked risk" of depression (EPDS ≥10). The two suicidal ideation items have a high concordance rate, but a moderate agreement based on the Cohen's kappa. Compared with the EPDS, the PHQ-9 identifies more participants with suicidal ideation (15.8 vs. 8.8 %) . This discrepancy may be explained by the differences in the duration of reporting periods and wording of the two items. The PHQ-9 assesses suicidal ideation and depressive symptoms experienced by participants in the past 14 days, whereas the EPDS assesses suicidal ideation and depressive symptoms experienced by participants in the past 7 days. Item 9 of the PHQ-9 inquires about both "passive" (thoughts that you would be better off dead) and "active" (thoughts of hurting yourself in some way) thoughts for suicide, whereas item 10 of the EPDS only asks about the "active" thoughts of self-harm, which might not be limited to the construct of suicidality (Pope et al. 2013; Razykov et al. 2013; Yawn et al. 2009 ). Several studies found that most of the responses to item 9 of the PHQ-9 appeared to endorse the passive thoughts of "being better off dead" (Corson et al. 2004; Dube et al. 2010; Kroenke et al. 2010; Razykov et al. 2013; Walker et al. 2011) . Simon et al. (2013) found that each higher response to item 9 of the PHQ-9 was associated with a stepwise increase in the cumulative risk of suicide attempt and suicide death over the following year (0.4 % among outpatients reporting thoughts of death or selfharm "not at all" to 4 % among those reporting "nearly every day"). To our best knowledge, no analogous data for the EPDS has been reported. Future studies should determine the appropriate duration of reporting period for suicidal ideation screening among pregnant women, evaluate the individuals who report thoughts of self-harm contemplating selfharm with lethal intent (Pope et al. 2013) , and assess the percentage of individuals with positive responses to the two suicidal ideation items at high risk of planning and attempting suicide.
In a study of 481 women receiving postpartum care in Rochester, MN, Yawn et al. (2009) reported that the prevalence estimates of suicidal ideation assessed by the PHQ-9 and the EPDS items was 8.8 and 7.3 %, respectively. They also reported a very high concordance (93.8 %) in the study population. In our study of Peruvian women receiving Table 3 Responses to suicidal ideation items on the Patient Health Questionnaire (PHQ-9) and the Edinburgh Postnatal Depression Scale (EPDS) (N= 1,517) EPDS PHQ-9 Total "The thought of harming myself has occurred to me" "Thoughts that you would be better off dead, or of hurting yourself in some way" The Patient Health Questionnaire (PHQ-9) assesses suicidal ideation experienced by participants in the 14 days prior to evaluation. The Edinburgh Postnatal Depression Scale (EPDS) assesses suicidal ideation experienced by participants in the 7 days prior to evaluation. The Patient Health Questionnaire (PHQ-9) assesses suicidal ideation experienced by participants in the 14 days prior to evaluation. The Edinburgh Postnatal Depression Scale (EPDS) assesses suicidal ideation experienced by participants in the 7 days prior to evaluation. a Participants who gave a response of "yes, quite often," "sometimes," or "hardly ever" were categorized as "yes," but categorized as "no" when endorsing the response category "never". b Participants who gave a response of "several days," "more than half the days," or "nearly every day" were categorized as "yes," but categorized as "no" when endorsing the response category "not at all".
antepartum care, we noted somewhat higher prevalence estimates of suicidal ideation (the PHQ-9, 15.8 %; the EPDS, 8.8 %). In addition, a slightly lower degree of concordance in our study population (84.2 %) was observed. Across these two studies, differences may be attributable to timing of suicidal assessment and possibly cultural and ethnic differences of the populations studied. Among pregnant women, depending on screening instruments used, the prevalence of suicidal ideation ranges from 2.7 to 14.6 % (Appleby 1991; Evans et al. 2001; Gausia et al. 2009; Gavin et al. 2011; Lindahl et al. 2005; Luoma et al. 2001; O'Connor et al. 2002) . In the present study, the high prevalence of mood disorders and psychosocial stressors in Peru (e.g., antenatal depression, childhood abuse, and intimate partner violence) may account for the high prevalence of suicidal ideation (Cripe et al. 2010; Farber et al. 1996; Gavin et al. 2011; Lindahl et al. 2005; Perales et al. 2009; WHO 2005) . Of note, Devries et al. (2011) found that intimate partner violence was a consistent risk factor for suicide behaviors even after adjusting for probable common mental disorders. Future research on suicidality should carefully consider the social determinants of suicidal behavior and the underlying psychological factors that may pose a continuous risk of suicide (Olfson et al. 2014) , and explore the potential mechanisms for the association between traumatic experiences and suicidal behaviors.
During the perinatal period, the risk of suicide ideation is significantly higher among depressed women (Lindahl et al. 2005 ). In the current study, as the total scores from the PHQ-9 and the EPDS increased, we observed consistently increasing trends of the proportions of women endorsing suicidal ideation. Similar to previous studies (Gausia et al. 2009; Gavin et al. 2011; Harris and Barraclough 1997; Lindahl et al. 2005; Nock et al. 2012) , we also observed a strong association between antepartum depressive symptoms and suicidal ideation. However, the results from the World Mental Health Fig. 2 Distribution of suicidal ideation in relation to the Patient Health Questionnaire-8 (PHQ-8). PHQ-8 score was calculated by excluding item 9 from the PHQ-9 Fig. 3 Distribution of suicidal ideation in relation to the Edinburgh Postnatal Depression Scale (EPDS) score (nine-item). EPDS score (nine-item) was calculated by excluding item 10 from the EPDS total score Surveys (Nock et al. 2012 ) reveal that only a small proportion of individuals (16.6 %) with suicidal ideation have diagnosable depression. In the current study, assessed by the PHQ-9, 49 % of participants who screened positive for suicidal ideation had the PHQ-9 score ≤10, indicating negative screening results for depressive symptoms. Participants with low PHQ-9 scores (e.g., 3, 4, and 5) still endorsed suicidal ideation (i.e., responded positively to item 9 of the PHQ-9). Clearly, depressive symptoms are highly associated with suicidal ideation; however, only a proportion of participants endorsing suicidal ideation experience the co-occurrence of depressive symptoms. The occurrence of suicidal ideation cannot completely be explained by the occurrence of depressive symptoms. In prenatal care clinics, considering the distinct nature between suicidal ideation and depression, specific attention should be paid to suicidal ideation (Lindahl et al. 2005 ). In addition, most previous studies of suicidality in pregnancy were limited to detecting suicidal behaviors in the presence of depression, which may have resulted in an artificially low prevalence of suicidal ideation (Lindahl et al. 2005) . Given the adverse consequences for both maternal and fetal well-being during the prenatal period (Newport et al. 2007 ), screening for suicidal ideation is needed for women both with and without depression in prenatal care clinics.
Our study has several limitations. First, we do not have data from a structured diagnostic interview to confirm the diagnosis of depression and further establish the types of depression (e.g., unipolar or bipolar depression). Second, the PHQ-9 and the EPDS include only a single item asking about suicidal ideation to assess suicidality. For more precise risk assessment during pregnancy, other dimensions of suicidal behaviors and the context in which suicidal ideation occurs should also be examined. Third, among participants endorsing suicidal ideation in the current study, we were not able to identify for those at high risk of developing a suicide plan and/or attempting suicide. Longitudinal follow-up studies are warranted for specific inquiries into maternal suicidal behaviors including development of a plan and suicide attempt. Finally, because the two instruments were not administered in random order (Weobong et al. 2009 ), the order effect cannot be excluded.
Despite these limitations, this is the first study to carefully examine the concordance and agreement between the two suicidal ideation items from the PHQ-9 and the EPDS among pregnant women. Relative strengths of our study included the large sample size and suicidal ideation screening for all participants as opposed to only participants with depression. We have confirmed that only a proportion (51 %) of participants endorsing suicidal ideation report the co-occurrence of depressive symptoms assessed by the PHQ-9. Furthermore, this study provided updated epidemiologic data for suicidality in Peru, laying the foundation for developing future mental health policy and health services programs for pregnant and reproductive aged women.
In conclusion, item 9 of the PHQ-9 and item 10 of the EPDS have high concordance (84.2 %) but moderate agreement (Cohen's kappa=0.42). Compared with item 10 of the EPDS, item 9 of the PHQ-9 identifies more participants with suicidal ideation. This discrepancy may be explained by the differences in the duration of reporting periods and wording of these two items. Item 9 of the PHQ-9 addresses suicidal ideation with both "passive" and "active" thoughts. However, item 10 of the EPDS only includes the active thoughts of selfharm, which can exist independently of suicidal ideation (Pope et al. 2013) . Future studies are needed to identify additional predictors of antepartum suicidality, determine the appropriate duration of reporting period for suicidal ideation screening, evaluate the individuals who report thoughts of self-harm contemplating self-harm with lethal intent, and assess the percentage of individuals with positive responses to the two suicidal ideation items at high risk of planning and attempting suicide.
